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(54) INK JET RECORDER AND METHOD FOR DETECTING RESIDUAL INK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent lowering of 
throughput of an ink jet printer due to an output 
measuring operation in a structure for detecting an 
amount of residual ink in an ink tank based on the 
change of an output of a photo-interrupter at every 
predetermined consumption amount of the ink. 
SOLUTION: An operation of detecting a residual amount 
of ink is not executed at every time when a 
predetermined amount of ink is consumed and the 
operation is executed when a power of an ink jet printer 
is turned off. In this operation, the consumption amount 
of the ink at that time is confirmed (step S91) and when 
the consumption amount of the ink exceeds a value of 
predetermined consumption amount*. A which is an 
amount before reaching the above predetermined 
amount (step S92), the operation of detecting the 
residual amount including measuring of an optical 
reflection factor is executed (step S93). As a result, it is 
possible to prevent lowering of throughput and to 

execute adequate residual amount detection based on the measuring of the optical reflection 
factor. 
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Wia***©t iotM tfcmiiey y xa Lfc 

5 <B£ffi*1-6tt»tt&«rE#*¥ItoB 

r\ 

IM*3S2 ] y XAttMEftfr^iRMSSaJSB 

[»#Ji3i Miatemeutt, i»E:/yxA0)jgffi«<7> 
**i iciaftotttijs/^rAo 20 

[«#ig6] mttSGm&tounmtR»mL#sm 30 

MR t + S »*« 5 KEtt<0« U ^Ti.. 

t <&B Idftfi+S r t £#iffc £ + 5 ffi 5 dE 

8 ] mJlE^ y XA £ ttE*0«MKtatt £ 
WUlWE**iR*#»W»«ffi*»bWRIt**s^ft* 40 
«BJ-f6j ^ 5 co fc tetft-f 6 BtllS^m^ k tt** 6 fR 2 cote 

^E^iRlrt^i^E^^^^wteE^^n^n^f 

»E**«»m#«l!UJ:oT*tt*<ifcft*«[«:-t*L^ 
J»EJt»^iSr(cJ:5H:«j|**icaor, fAEffi#ftM8 so 



0-323993 



i-6*l3e*«kfe«*S-i:*#»i:i-6lll**i »CE« 

[»** 1 0 ] mw^mmmm^mm^^m 

»«««ifi«lc»it e>ix«rEf«#teilrt»S»c3t«rflaftfi- 
6»*ttfcmE*©KW*Sr**i-«**»i:«r«^fc 

»E**#iklcj:o"C**i-&ttE**»cJ:oriiRJ* 

*il^*ORJ»3t(ca^^T, WE«ftlRtt*»05Mft: 
W#j*«r*ffli-6J*«#a^S:«^. fftftSrfStaLTE 
»«r*T9«*iitaiE»«H(-i3^T, 
ME«««ttffi^*tt$n6ffitt:iKIA8»»:. DftEffitt 

t tfc«wtt«:4:o#B*s»E*«>*Ww»UTBr36©* 
*fr#i-6**<OR»Bi*#L3iaiStt»WcJ:<?* 
fifcSft^y XA«HBjia££t>K:, fflE**¥S«)56 
Jlfi*^ £ SftK?* ironic, £«AttB*>fea£*t*a* 
»ES*ffl-ifii^ 5 co^rai-6TO^^{ix.^ w <b £ 
k i~ 6 fft#PtfflE»3gEo 

itSZtaZk k »c**4:w#ffi*5iWE*«)*B«-» LT 

miE^y XA^«*iR|ft*»^*B5«:fti-B«c»Jte 

lffi#m l 2 ] RfJfS^y XAttffiE«ftiKM««0!>jE 
ffi»cR#+6>JiT^6w4:*r*M*ii-6B»#*l 1 tcE 

WMl 3] fflEIHtt£ffi»OMtt<0ftf?#li, bu 

E^y XA*s^^>-«fe«rti"5^BB«)«*e«"efe 

l 4 ] mffci:/ y XAtoffiW^^gfFE^y XA 

[»*« 1 5 ] HulS^y XAW^®ffiw-ttS:Jg*-r 

K<k i>-jj\t&#;<D&ffi kteiXi^ZZk ZW® k f 
689*JSl ncE«a>jft#iRiWSaS. 
[WsR* l 6 ] ^tetem^coDD^^^co^Sfe^^m 
< LfcC**r»»i+6M3Mh 1 (cEtt«>M#ttM* 



(3) 



#BJ¥l 0-323993 



ke«<b«*ir»**. 

*Kk*p»*r*€>lc#1-Sci:fe4»*fc1-5lll**l lie 

l 9 ] NG»««rMMjsiAtttt»RM8«^ 10 
SffifcRit bixfclfflffiffl-Ofc* £ «r»«i:i- SB** 

i 8 icEtt*>«tt*tffts»o 

im*T% 2 o ] mm? y £ «tfB$a#«tttt« t 

6 * $ b W-T 5 C £ f 5 IB* 

Jg 1 8 lcGtt0Wfri&Mg«. 

Wen** 

ff«t(c «k 9 KfcRMt $ ft,*: t # «>R#*ro*ia3ft J *4 5 
RfHTftttftftJ:. 

»E**#«l«ai»^tt*# «9 ©S^(0S«*t £ «flc 30 
[M*4 2 2 ] MEK#«*«lttttiA»ME«»«M8 

5fcJg2 1 (cEttoa£*iR»^Sg 0 
[S9*jg 2 4 ] HaEoa*dbffi«tt, MEttfMffflftfci 40 

*#V^£fc»»*1-SW#Jg2 3 lcE«<OiK**©ffi£ 

[W*« 2 5 ] WESSW*S«*Ptt<0«*«lXiW*Srt 

£ + 6^**12 l icEtt<oj«*teW«». 
Hff#*S2 6 J MEffi#«^4ftU«^ME«««-iftK 

wm«c«»^Hffi**(bwR«*3ftSi»Ea*«^ 

^9 0S:tt»i-6ttft«^$e)lc#^6wt«:W»^-r so 



*ffl#Jg2 1 icfiftafffMUMMK. 
[W*« 2 7 ] MESS«ffift*n*|Stt, »#iRM«« 
^ISfl5«cRJte,ttfcIMI«ffiaT-fe9, MEttftffilljaEQD 

»»ti-6»**2 6«^E«W**iR#l*». 

[n*« 2 s ] mem«*mi«p« x ■? »e««»^ 

*5r**»K*-*-$IMM2 6 fcE«<0*fMR*l* 

2 9 ] 2 4 iCEttOttttttM**** 

«^r«eft«*i!tttjE»*BT-feor, 

ttER#ttM8»«:*4Ki-&^ ^ fctc»E»2tt#|6]fc 

WE*^#RA s RJtbnfcfl[B^iafiSl-i3V^T, llftE* 
S^Rlc J: o r MEtt»aM*««r»lb S itft ^ b WE 

6 J; 5 l:Wt^J«t 
«E***R^J:orS*UfcK*tJt(c«<5^T, ituE 

MB*¥#R<©«*»***tt#* «B*iw*|fiH:R 
it bit* r. <t frWtt^: -r5«c*BttUE*KB. 
[!S^JS3 0] fiMEJ*ffl#Rtt, 
»E*#tt»*»i*E*##R^wttBiS-t*t-€fJxBf 

IMfcttl^R^ 

ffiEft*ffittm3Mfcfc J: o T^m £ ftfc****r«x*f 
JiBf *0>BHt i: tt«"f 6 fcbtt^R t s 
ilElk»#R(-J:6itttfe*^aoT, SfJE«*HR»* 

+ 6«3e^R*:«*6wt«:#«i:1-5»#«2 9KE 

«o«*p±mE»»Bo 

mrEi«*iixwaj(o-ffiicR(t e>ix«*tt*i»rto«#«) 

«ER**«**»fcifi*trRJtb^*«rlH»Snfc 

mEtt**«MUA^ttE#««*4fttatt^a>nic8B 
^fiffi**e>wRW**s»ES*»^rtl^ 

[Sff*« 3 2 1 WEfft**««»»RU5WE«»*-*S 
Kto»ttiftE**iS**»»iKiB»icRitb^rt^r. 

(gfl*ii 3 3 ] MB«#«-Mtt«p»J: 9 MEttfftft** 



(4) 



ftfflW- 10-323993 



[«#« 3 4 ] *HEtt»tt«i, «JE*SS^lSffi^Blc 
-*ttJc»j«*iifca»o!)JIEv^liDiii-cfc* ^ k ZW® 

[»*« 3 5 ] ffliatt»*PJ4, ttE*B«>ttB*B£ 
»rt*ttfcDfl*«"C*>6w i:«r#»it5»*S3 lie 
Btt0ftfl«M*B. 

^m^5^{i^5^a:^#m<hr5lS*3l3 l(ce*«>tt 

[»** 37] < 1 1 -mmzmftGmmtoi&R 

Rft4XM*B£:, 

UniE*^ y y^w*at«B^KJte>n. fflrfBffiftalXiW* 20 

*.E**#B#Rrt feitfcffi«^iS»"Ct»B*3lE*ll:K: 
J: o-C«KBME#:te»*8§S:»lb b WB**#S 

»t5 J: 5 5 , 

MMXttSBftaffftoffft^ 
GmZtoto'tzmto^fkk. &«*«f«qfcfflL-CE» 
SrfT 9 «#ti:tbB0[Kei-*5^T, 
mrB«W#att, 30 

aaE»»iRtt^« i n&E**^a * <&ti_Bas ztinnm 

«$ffi#a<b, 

«EJttt*aicJ:*lt««f*Jc«oT, MBtttt:ilXM« 
i-5«S¥a*«5tSCt«r«r»ti-5**qtaB»S6 

Bo 

[tt*« 3 8 ] MEn£#a«MrflcjttM8«o««l«: 40 
[IS** 3 9 ] ttBiR«*«itt«nttKtje8«#jkMta 

/Wttttm#asr$^(c«^, 

»BJt«¥af4«rE**fSttm#at j: 9«m*4ifc» 
(D&kzti?*imm<ommk z t z&mki- 

Z>m#m 3 7 IcBttattfHhtttEKBR. so 



ttSFi- 5 tit (cttftftB n * i: x. S ft 

BEX&MtmHAh* ttftEil^atttCiMfe&Kii-d 
»»ffl£«;lS±:;fclc * ft W 4 ft * Jgricl" 6 

flftB**W**Jai»lc J: 9 ffiBK^iRM^^iOffi^ofr 

Rtt<0 KyhMrJ^hi-SClfc ^ftJESS^tttftefll 

»«rffi1-*^SrfT 9Ci i-3B#S 3 7 MIS® 
oftftsttHEftiSB. 

r, ^^fcttULTBBfcfTS*^*^** hES^ 
<B»*fcttJE*SBo 

[»*«4 2] HftEBft^y Ktt, B**/i^¥-«:« 
ffiUT-f ^^SrBtffl-t-SEB^y Kt*ot, -f^K 

TV>£ £ «:»«i-r6»#«4 1 UiEtt<&« 
*i£ttlE«l£fi. 

[tt*4M 3 ] SB©»»ffi©H»*«rt-*-5E* * 
RB^tt«ft6&£:4>(cttE*BAlcft#$n6tt#* 

*ftB*B^a>*«>!R»¥a £ S*^a olBJfctB S + 5 
KB^ffB^BO^ffi3&^<0Slt3t^^gES3t^a^ 

MBfcSJfef 

[»** 4 4] ^Ttmsir k 3ftSBf*IBBi-eH*S 
ixfc**#a«:«ASE»S6Bfc»LT»JKBrft4«* 

WB«*iR^Btt«rB3t^ai-^ LT*BWW«-»» 

»E«*ft#l*B^BB«>-»*«rt1-5Bfc, IS® 

WcJ:*)»***i5^y X&ZmTthkki*^ lb?*) 
X^(OMB»#ttMSB^BBo-««:«Ai-&B 
(C, «rB^Bffi*^^R*t*^WBS*»«-rftJ*^^Sr 

ttte»ttf*lftE**#a<&«#S5 t gftA t ^MtcHrt 
e>*u£ r i <_: + *fttt«M#B. 
[ m*^I 4 5 ] UBIK»ttlMSB» , 
ftEEBflfe»*t*:tt*i-6 <b fclc?R#*t&p t 
A t ^ S ftHE3g^a»iRttiS t , 

itBn«ttnam«rM-r a mmximh 1 1:* l > 



6M#«4 4lcEtt<0»#tttt£» o 
[0 0 0 1 ] 

icBM"*. 10 
[0002] 

[«**>»«] <i^?*m®irz<<( y?*y 

[0 0 0 3] **fcttfflLre»*rfT5**«:ffl 
E»KBIC*$^-CI4, -Jtti-SEft^© (E»^y K) 20 

T*, -iyf&mfov)* y?m&, >?(»<£m& 

[0 0 0 4] lOi^ftftlfttfJSBi L-Cli, 
t»8-l 1 2 9 0 7»^*lcH**JlTl>5 J: 9 

[0 0 0 5] M¥7- 2 1 8 3 2 1 

9 9yt*m7*LX\i^Z>* 

[0 0 0 6] £<b(C, B»Mtfc»LT-f ^?*>-*# 40 

xy^tS^WfcS. ffl¥9 - 1 7 4 8 7 

7^«r*ii, <{y?®®(Dtffek, Jytmrnftvn 
y?<D\s^;i'k&fcto^Z&fyi/XTJ*&m?FLX\** 

[0 0 0 7] -to<fc2lc, ^>££&<A#&&*0^ 



0-323993 



t5:t^SIU\ W¥9- 2 9 9 8 9^T' 
* £&m-f £ C £ j&* ^fc-Y y? V* y b 

i-6 £ <t t «c»#«|&p t 

Tht, #$!¥7-8 9 0 9 0 Z&tobtlX I* 

[0 0 0 8] 

[0 0 0 9] L^U ±^O^^^t-^{±, 3fc3Mr>- 

[oo i o] s/NJfc£fa±£-£6::£ 

£LTI2, 4y9*y?<D&'&fofrk<<y-9 9 % y*ft<D 

<D-tr ^f-T^tf 5 S-g-Jctt, C co 2 -D(D\x3\Zmm^<f o 
z.kxht> 0 

[ooi i] **wrt±iEtt*M«c»*rft*ix*:t>o 

[0 0 12] *fc**WO|g2toaWtt, 

wis&fcj) z-'on'tyv-xftom&iz, mn\z.ffi%* 

[0 0 13] £fcl£#£Wtt»3 0>Btttt, fi*;*^*] 

[0 0 14] ^fc$blc«0^^^4cog^ii, %\<r> 

5 r k <nx2 6tt*tbUe»KB«rttK-rd ^ <b -cfc 
[0 0 15] 



(6) 



»BB¥l 0-3 2 3 9 9 



[0 0 16] Bp*>, «*te»*8U-**fla»-f-6S8*:tt 
ttffi t (Mft * t * fa t <o#® #ffiEft<o#ttk: 

«ttmtK<fc0ffiMS$ft*xyxA£ % ««e**^©ic 
[ooi7] mia^yxAttBftfEffi^tett*^ 

[0 0 18] MMBttflfeHtt, ffiEXyX^ojS® 
FftEXy XA(7>iEffitt(0**^gs:«t f>tifcaa^3iEv^ 20 

[0019] #£L<te, miE^y XA(cis« 

[0 0 2 0] r<7>»^, mJE£§§W«$»li^E$ft 

»fciStt#fcS»£<DHftEXy XA^P,wSW*£ki:i 
EftfluKM8«(ciRj*:^«v «*^>Slt*S WW left: 

[0021] sr, MCtttti^Rtt, «wa«*is**» 

W*<0SjfeS^a*fi*ttW+5S*««ttl^ia:t!:, fit! 

[0 0 2 2] *fc±fEWSlOBW*jSfiKi-6^*lC* 
[0 0 2 3] g|J*>, «#*«XS™^»*te^*SIS:K 

*i-5a*»iSr(B^.fc*^ai:, ttE*¥¥««cJ: so 



10 

«ta¥St^«x, «#SrntttiLTie»«:fT9«*ti:ttJ 
MSBtt, 

® t bs fc i«4 5 1 fc (> t <on m&mtitoit 

Si8tt»«-Ic J: 9»fig$*L6^y XA«:«x.6t i: fa 
ic, *Ha**^««)«**-T-i:ajfe*T-fcOW*c, 

[0 0 2 4] * &{C±E<&SSlOBW£i§l*1-5fc&fc 
[0 0 2 5] HJt>, f«*S:»S^^«*iRtt»i:, B 

*aiStt»*ti- <fc 0 »* **l*X y XA t 

ftirt*«t*ji^r, Htrsaxy XA<ojK«ciixjW«sa5^a 

jB«rfti-W(-Rlt&*t, «HEXyXi,(Z)«ft(Z>RWffii 
[0 0 2 6] fcfc, MEXy XA|«WEjS#R**»W 

[0027] *jBiatt#®»wiyitt«»tTttt, 
HuExy XA*s^o-«**ric-rs^iSffi<o«^e«-c 

[0 0 2 8] £*b*c, (MEXyXAO«(ifi«aM»EXy 

xA*«-»«:«rti-6^«iB kmm+znmmk smt 
z>kkh\c^ mmm-zftmmnmmm^vxzm* 

®tfbtix\,*zzk. *IE^yXA<o^«W©-»*:» 

£ fa-^dh^*©i:^oTi/>6ri:, huE 

y XAOiHiefiftoRWSttr&b^^iii:, fffiEXy X 
AOflOJffitt3t*saRW1-6SffiiC«V^ffi«cADX$nT^ 

[0 0 2 9] £f>IC, WEXy XAtjfi»LTfi^«j-b 

ME**¥©»cJ:9*^raW$nfc^#^»<*i|X« 
*»rt©K*o*«t*»**?>-rBfS«>*fl:«:Rlti-5 

ia»"C*6wi:^ MEXyXAtffiESStffcfcttiW 
<b <DWfc*»fl.gffirt* e>WR»*36S«Ea*»^rtI 5 
6^fc*-rSwt*s#*Lir\ d 

6 1 i fat«E*»rtlciR#Six6iR*lfci:«>fffl5*^ 



11 

«afi*#a^|fij^5w«r«:»i-5a:»«f|i^{Bx.*. 

fJW&n * *B;t* JUEB&fttfi&Mtt J: , 

IBXy XAfe*fl!)«#l|sl||l|»cil*5CfcAsa*Hr\ 
[0 0 3 0] ST, ±EO»20B«l«:«rti-afc«>lc 

[0 0 3 1 ] l|J*>, jftflEtrKB^tt^ttflEiKMn^:. n 
•fcSWfcttRWftfiM^ HtjIS^^M^^^^W 1 ? 

[0032] ~ r r% ffifcm#fite&mm±fft&m&w. <o 

M8»0RftiRMttflEB£Rtt bnfc#igii&cD7 p y X 
R«te>nfcDfl^#ffia-Cfe6ri:*«»*L^. 

fiices*-*- 5$ 2 <njjfa<D&m¥&& 9 - k &m 
[0033] m&&®mm®itoi®<omft'tiLm®® 



«fB3SP 1 0-323993 

12 

ffifESB#as«*n»i* % KflciKMSS^BifilcRlj- 

^mmn % nao-Biftotv^ci^ ffitt, awe 

tt#*Btttett J: 0 ffiffitt««rtSfflrfeSB*Bffi0>## 
[0 0 3 4] ±K<BS2 0>Bttfc*S1-6fc«>fc 

[0 0 3 5] ip*>, ±SE«*^#ft*ittttSB«r«ttpTSe 

^{CBufa^ 2 o*i6iic*aiE^rfi6&^ir y * ^ 

#££#^l)6fc*¥#R** ffiE*¥#RasRtte>*ifc 
$*tt^fel»IB***R*«Z»i-* J: Sic 

[0 0 3 6] fttCtttti^Rtt, IIWE««*iS»* 

[0 0 3 7] ^blC, ±ia<0»3WB*jS:afi)t'tS^ne> 

[oo3 8] si*,, m»*tMi'*imttmwitmk* m 

co^^^tejcj; v) ft%mM£fitzk%<nKto%<o$tm 

LTR(t^tt*«rlB»$nfci:t0f^*;ft«:RJt*4-5 

ft fcti» £ ffifB$B«4H**nffi <z>Ra fc£B*« 

ffi^€>(ORW*;35S#!IBg*»^|6]A» ? <0*fcWi1r SttJR 

[0039] ::r-, MtEffiftWisttftitt&^eBSB 

#^tttottttMffiffi#iR»«»^l£ffiaicR»tb*t-CV^ 

[0040] mmftMmfcto%±vmmfm 

3iSfiftSB*B^Bffiw^^«ttlLr^SA\ IBI-¥B± 



13 

[0 0 4 1] £t>ic mm&mm*. mm®m<nf&mft 
[oo42] zbicztz. z<D®frwm®mm&mm 

[0 0 4 3] £<bl^ ±B5^4(Da^?:^-r6fc^ 10 

So 

[0044] gp*b, < t h-mm^mftftmtk&i® 

^mm^^±mLx^^nom^^m 
rnft^*® t (n{mfr*ti?i%mfc<nm®ft x<dk^% 
^i^m^jc x o x fern t$ titz&±m* % ti^tim £ 

<Dfflmkttmi-Z>)£&*&k. wiE,lt®^&lz£Z>St®' 30 
Mot. fJE^ilX^^^^oW^m^ 

[0045] - ^ x\ z<Dmfc^mmft\&M®%oy£ 

[0 0 4 6] HUlS^^^^S^^^ 

[0 0 4 7] mmmfttiL#\®%sK, &f£%*£$m 
*%i®i-z>k t i>iz.m&m&Q k±%mm&k zmtLZ 
■&&Wjkmm®imk. rA^f£w±mm^mkmmi- 
mm^m^^k^mn^m^m^m^-t^m 

x mw.mftfrfo^tHnmmiftmzmto Liz 
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&tT 1 X ?^LXk&\<\ 

[0 0 4 8] *&W\ZtS^xy}) XA£te x ftig 

m&L-rzmk. ®mktemtez>k kh^^KovR®® 
(mztf. k<nRmmmit®^ttLxm 

fe<nfim*fti-z>m$k<DfcftftkZ#L, 4^??>? 
k Lx<D®%ft<D&®m<Dfim\c± *)ftm<D~n*m$L 
-rz>mfrh<nKtoitmmtez> x o{zmf$.£titzi><Dv 

xh^\ *tz. xj*<nmmi$kte, m^<o^mm 
<D-u%ffif&i-z>ffi<nzk xhz>o 
[oo4 9] &tz. mmt^ ®&ftmmfrb<n&ft 
^^%u^kM^(D^m^6^(Dz\kxh^o 

[0 0 5 0] £/c, Wft£ffi%kl*. stlE^y XA<7)ft 

®Rv&m*bmf&zfttzwtt<Dz\ kxhv, 
wftmm*m&ftmmfrb&xwmm^*<>x^ 

[0 0 5 1] ^^#&&&^&tM>^* 

mm 5 m# k ^ ? M*xm ^ x ^ 6 C 

[0 0 5 2] 

[0 0 5 3] ^T^i:^(C, 

mz<o^xm.w-tz> 0 

[0 0 5 4] mi t**%w<D{mmtemmftmx&>zj 

fiTfi, Ull ic^-f X olctzm^y Kl 

7 k k i>^m&£ti-i£kKo 

^^-Cl^ M •> 2 0 J: 9 f-E^ 

Kl ^^>^^>^7^^^^^fi)ci:^oT 

t^s^, ae^y h'kj kfc-mtLtzso 

[0 0 5 5] ^/c, KDfemzteJ 

m&mz'n 0 tzvxDft^y yxj^k^y?? **%m<o 
$m&n itz&<DW#oyt&ktm&&rtbftx^z^ z 
<nffim^\,^xir&xmi&i'z> 0 

[0 0 5 6] tsbicl-tz, Z<D^m^y Kii, ^IC-O 



15 



(9) 



10-323993 

16 



[0 0 5 7] Hi (Cio^r , mB^y K 1 te[U*Tfi# 
\Z 4 > * «r PtttJ-f 5 ^yy^2 $ ;ft,T:fc 

(&»»H0 li^^y y^*-*4 0>@l»cJ:9 

□ LT, ^r-VU y$*2lC^ 7ttH££;ft,6. 

[0 0 5 8] KE*#W*«^ttfe»^y KUD-f^ 

^f^fS^f^l 1 , IBft^y KlO-f V^ftfcttJ 
3o£#;9 7-f''i 2, &I>\ E*^y KlO-fv^Bttfcl 

[0 0 5 9] IE«8»*:*«RjS1-sy£ne)<07>r-K 

9oigia^tt^(7)fE&ii*m«^t-feji$n 

SttK, (ASF) 1 3^<bfcii£*l6 0 

[0 0 6 0] $P>|C, laiawsi 0O«M»IJCti*^LE 

d (mitm*) i5&t/7*hh7^^ 

#rfi] (^bif<d*ibj) ic»ot*-sj: ?fc&9tttte>*x 
r^5o h 1 4tt»B*#o->ir"->i 7(C 

4±lct£fi1-S«t ^lc/jf6 0 tit, -OVZWKD 
HE® J: f9 <Y >^ wttffi^ >^ ^>^co^TM$ryfe^^- 
y h 1 4tcJ:oT^mi-6 (f¥»te«itf) rt^fti 

[0 0 6 1 ] @2ttlE»J6B^W»®K^«^Sr^i-X 
oy^BTfcS. W»lsIK«r^1-®2JC*5V^T, 170 
0(ilS^f§-^^A^1-^>f ^7x-^, 170H1M 
PU, 1 7 0 2I1MPU1 70H^ffSW/D^ 
6ROM, 1 7 0 3li^lf-^ (JtiEfE 
mt^Wfr^v Kl (cW^^tiSIEftx-^*) 
#Ltio<DRAMT^6 0 1 7 0 4lifB»^y Kl IC 
*t+5Efir-^W««»J»SrtT 5^- YT W (G. 
A. ) <i % s97*— * 1 7 0 0, MPU1 70 

1, RAMI 7 0 3PB^f-^W^t!f? e 170 



5 li8E&^s> Kl &m®-fZ)^>y K K7>f'^ 170 
6. l 7 0 7J«tt^ix7-<- K*- * 9, ^tJlr^ 
*-*4£lE»rSfci«>aH=— * Ky^-C&So 
[0 0 6 2] ±E*J»**cO!IHif^^ttWr5i:, 
7^-* l 7 0 0lcSE»«^SASt^-hr^l 7 
0 4<bMPUl 7 0 1 i:<ora-CSE»m^^y>hfflO 

0 6, 1 7 0 7#&$b£ix3<k#<C v KK7^f/M 
7 0 SiciSbttfclEftr-^tcttoTSEfik^!/ K 1 )&« 
10 »£ft, IS^tTbix^o 

[0063] 4*5, 1710 it&mmft^&mm&vft 

iCi5i^W> yt-i?«vt6LCD 17 11-^ 

mmmft^mmi&mcDftmzto <o&v> led 

7^1 7 1 2^x/c^^t l fo6 0 
[0 0 6 4] IBft^y Kl t-#fc/j:ofc>f^ 

S^^afi/^V^^ISfflf^ 5(7)WMPU 
17 0 1 «C«toT*J»$^6. -Y>*#iffl/>f 
^««H»2 5(0#|»tttt«i-S. &{c, *«WSr»»tci 

[0 0 6 5] I3ll>fy^^7 irffift^y Kl £r« 

K*/i^2 0 0<7>^MB«a@-Cfe5. 
T\ (A) Yt<(>9 9>9 1til'^y K*^2 0 0H 
#«LT^«5tt«£, (B) tt>f 7^y K 

[0 0 6 6] £-f, *SUfe«^«HcA^^etttJfflrfltfl"R 
30 mm&b LXou 7 (i, ■&a*r*«*4 LT 

-0*>6*fti!fflP 1 2 OjftSRi+feJi-CW^S. 
[0 0 6 7] jy<7?>? 7(^T17 BtCtf, Iff 

^P^ftS^^Wl 4 0«$*lt^6o * 

lt, ^«tiaar-tt*«aiip i 2 0^7^^^^r\ 

[0 0 6 8] 1 6 0tt>f 7<K)ftmizW&&B 

[00 6 9] 2 0 0li, ±il!<7)^ sites'; 71tW&% 
tihtM^y K— *fflW^y K^^^T'^O, ^Hj5£co 

flSffi-ctt, Wxtf, yr> (o , -7-tf>^ (m) , ^< 

xd (Y) (D&gKD^V;^^ 7 (7C, 7M, 7 
Y) fcHR^-rSo ^yK*^2 0 0OT«l:ii#fiW 
>^«r«tffii-SE»^y Kl tf-fM^cifcttfe 

so y hi 4kJ >y-*>t®tti&2 5 tmm 
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[0 0 7 0] Eft^y Kl tt-t«1fi*oqttbP35STiftitt 
lcffM£iaX^£ :LO*fcfflg^fifc£ftx^£ 

[0 0 7 1 ] <t Lt, 7 li % H3 (A) tC 

4 o *se«^ y k i btifc^ v * ffc&ffigttS 

>V 1 4 0 ft <fc ? (Cjf Li&**l 

£ 0 f l/^Wl6 0^Jhffl^l6 0A^ 

^) (C&<£U 0 3 (B) tC^'t-jEJaoSi^ttffijftSftb 

-ftffl©^:? K*/U^2 0 Oil «x.»f % @ 1 ic^-r<t 

? ^E«l^^rt y •> 2 $ e> $ tv? y V h 

(H) tf>ffM£ft6r£iC46o 

[0 0 7 2] ^[d, «{ 7 0rtSP«ffi{COV^ 

X, B4*r#«Lr»W*-5. **«^«|0>f 
>-^7te, ±^T*^miiilPl 2 o^^L-c^mi-iiii 

LTcDPJfciiXfr 3 2 0 «rHXSi-5AJE«^aJWHR#i^ 

«**tfrt^3 6 0 <tiC[«3 8 OXkoXfti^tlX^ 
6 0 ^rLX, «E5B^«"i|X»^3 4 0 i:»S»iR»S3 
6 OtUJ 7 ofieuf+iSX-BIS 3 8 0KJIM 

£*tfcigilP 4 0 0£#LX<^Sii£*LX^fco 
[0 0 7 3] AS«£flWiKMA3 4 0^JFMi"5^> 
^^y^ 7^±H7U(cii, rtfflJ{c?6ttJi-6^lixa» 

3 4 0*cE«ttffiXlR*$iiS9MX*3 2 0 ^gU 
L*»LX, ±H7U£»4X*3 2 0<D±ffit<B|ffl 

0li»JElS^U^^7^~AX^$nx*5!D, f^^i" 

5 J: 5 ^gfSw*»* flE«tt«8X«JE£ 

*<ft*rtt#i*3 4ortfcis**nx^5. w^Bfje^* 

ff*Sr«^-t5fc*0!»i|X#3 2 0 05#T1MXa>&a* 
fill, W5^f>^«, ^^^>^7«m 
IBft^y Kl OtfcttlPJ&SffittffiB (tKHI^H) ^(Cj; 
0*43. 

[00 7 4] *f V^&j&Q 1 4 0 A£ff2f£LXl> 

tt©flE*fl=4 6 0#EH*ft"O*6. BE«fle4 6 011 

ft4 6 011 ±i6«)^y K*/u^2 0 OCif^Ht^ 
4^0 3 (A) *C^1-«(B(Cfclr>X, 8**3 2 0^)1 
^{cJE^-f 5 J: ? TOft 3 2 0 icff U&*ftfctt«fc 



stints. 

[0 0 7 5] CtfU^^O^y^^fC&^X 
H E«^y K 1 Ccj: 9«4Kf*:3 2O0M r >*#}B*$ 
4x5 <b, W*iK»*3 6 03&*e>^^^35S|BH3 8 0O» 
i§ P 4 0 0 £i§ i:XABE»*JWttt#l* 3 4 0 (DjRtett 
3 2 0K:{JW&$;H£ o RIHKMtS 6 0rttttt 

10 LfcSft^MS 3 8 0 4 o o *a CX& 

3 6 0 (CA 0 , ffift«l«A£ 3 6 0 ft<7)®JE(ii^ 
ft]£<a£o Hot, l5^yKliaN^«R$ 

ftx fc«to**aicjt: cx<y ^an* 320 

Six, M#3 2 0li-3tfto-f ^^«r««fl, Eft-^ 
•> Kl t«i-S*£E*rJa«-fifc«o«)-C, Eft^y K 
l^tf)*^* K#4KMtt3 6 

Of^-f^^N^f 6<t> »#3 2 OftCD-f^tf* 

[0 0 7 6] S£ot, Z.O>&ott<O9 9>90>9M&BL 

20 ^i3 6o ic^ >^as*u«««r»«t , ftwxMt 3 

~<tX\ ^fy^Wi^tS: £4< 
E»KSSr«6ffl*t 5 r t ^ "TAB!;:* 5 Q 
[0 0 7 7] Ufetc, ±»o-f v^^v^{c*«W«r»ffl 
Lfc2ooSS»^ffi^ov>X, ^o#|fiJc^^!«(crai- 
60 

[0 0 7 8] <JBi*lt»«>BI5ttwa>*ll^»ct* 

(a) l±4y?fi>9 7<DfttmfiM* 15 (b) fi-f 
30 7 6OJ^ffi0, i5 (c) (id 5 (a) (0A- 

a' ^f@H^^i- 0 4*5, I5{;*i^x *a*J6JKI» 
i: LX11 3 Rltm 4 LXlftB^ Lfc*fifcS*tCttl^l 

c^Slft7^ffi<o#«W4«*«co^xw*lttW1-6o 

[0 0 7 9] 15 (a) iCTjki-XoiZ^ -<0%MWmX 
7 (OMmTrnzE-fiMnV)?) X$&2 5 
OMittf fcJxSo H5 (b) 5 (c) tc^ 

^tL6J:?lC, 7C0gEffi^{jt^y XA 1 8 

[0 0 8 0] ^>^^>^7ii, ^awco*aiatttt 
^snx^6o 

[0 0 8 1 ] Qfl^E^ra 1 9 0 Mt-f ^ 7 ^^r 

5 (b) iC/ft<t9lc, Wty-r^M^O 
so *ifii 1 5 1 6 tSt-S*i* 
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[0082] /yxAi 8 oii-«tt#:Eft7 f !; xaw 

£ 0 7<omm<D7}) XA 1 8 0 iQfl 

w©*!S»«l-Cttlffl«»2 0 0ttiK*t»:«: 
5fc#T?fcftV\ Sot, £AT, Dfl««2 0 0«:IHtt# 
[00 8 3] i5 (c) 5 IC, 

x* i 8 o<DMmn<D-m*'<>'?f f >"? 7<Dwmmt 

M$SLT*5«J, *©a«»*rtt«9*#«2 50ASRrt 
btltt^. r<D§)<9^:^gii2 5 0^5;K', :/y 
XAl 8 0S^>^^^^ 7fc*tfflrt»»-Cj*»LT 

&2 0 0 t t kl^}) Xix 1 8 0 LX(n$}% 

[0 0 8 4] HJ5 (b) ^#tJ>5J;3|c x Sffi 
SB2 1 OttOai&ffiKltftl 9 0fc*f 
otV^ 0 $fc, &®gfl2 1 OOU-^yUfi^li Xix l 8 

o <7M ^ * >^ 7 <Dftm<o—tto&mf&irzmkm c u 

<<M>\ m*. ^yXA«*s^M||||c«ffli-5J:5<C«i* 
t^oti)^ CixlcJ:^ ^>*«ftttaj<o»« (S 
/Nit) ^Hiott^, 
[0 0 8 5] 4>9 9>9<D<< >?$m&fy. R 

z&mLxmw+z* 

[0086] ®6tt>f>**>*7 irft^^y h 1 4 

[0087] U6 (a) 7 kftfrzLzuy 

M 4£l!l {ZTjk-TkWFiOftZlZ&tcmXfo?), m6 
(b) wt>f>**>* 7&mi tC^i-^T<OfSj^|CE 

fcH-CfcSo d6 (c) y*J»M?falZ. 

miTZ><<>9 9>? 7bft&=--v h l 4<7>*B*MfcKBI 

[00 8 8] d6 (a) RWme> (b) (C^£tlT^£ 

7<omma*<<>?<D&m&8ift 

*ffiR«tti 9 0#aS;tf <b*xT^<5 0 * 
y?<oftw\zmA,X'\,^z> 0 &tz. ^xyxAi so£ 



20 

[0 0 8 9] ftoT, Bl±tf!>J:5 4«li«JcJ:htf, 

[0 0 9 0] $-c\ 7£*^y yi?2(:» 

f3»»$-fr5t, 06(c) Ic^^ic, 5**^1 

9^t7\z.<<>9W£^wi&<D%:\k*, 2&mm><<> 

7{z4y?tfhZ>®&<Dmk*mt>LX^Z a 

[0 0 9 1] Z<Dmt\Z.£tltt % 7 

= yhi40Xli:ffitt6i:5 (16 (c) 0>«« 
a) Xm±fe (A) £tfU PaAS^ffil 9 0^3fc^ 
«yM4 0K±l:MtSi:w5 (116 (c) a><8 
ttb) -e*r<Btf-*te (b) ^u, ft^y 

yxAi 8 o tMs^rai 9oiwf B i a® 

20 SB 2 1 0 b 1 4(OM±\Z{\L&i-&kZ*>X 

ffi/J^ffl (C) ^^-r o ^/c, ^yyv?2©»»i:J:o 
t, h i 4(0Kil;Mt$i:^5«ffi 

Ml 9 0(7)^iRij (|6 (c) 0>««c) 
46, a**Stt«atf«/J-«[ (C) ^ri:6o 
[0 0 9 2] <iv$9)si; 7K<< y?ithZ>*§t 
£\ S***tt**^ U XA l 8 0 7M4 

ftffiR*t«l 9 0i«**3.= y h 1 4 0K±(cag-T5 
i:C5-ett-<^^^/j:v^»^^ls]«lctr-^<l (B) £ 
30 7^i\ H^ttLTl^ftV^s, ^ ^Wvt 71t**( y y 

^ 2 $ nr i g)t5ta{i{i t ^ ¥ 

"0" (cifi< , «t*t LX<r>/*y9?7>V V%<0*hh 
46o 

[0 0 9 3] 4*5, ^^^^M^^ali, 4>Wy?7 
[0 0 9 4] HI7ii-f y^^S/-Y>-^^^^*iH*(U 

[0 0 9 5] II 7 (a) Iw^i-J: 9WfCfc^t, M 
PU1 70 l^^wWII^I^^t, 3>ha-7 
3 2li, BfftO^a-^-f (DUTY) It (%) O/nVu 
^{1^-^ L E 3 0 LT , ^ra-f 

-flt^^or^^^y h 1 4$r^/5jc1-6^7t^T-l 5 

so [0 0 9 6] *r0f|*ft3fctt, W 7<D&&<Dyt 
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^yXAl 8 "CRM £ ft, h 1 4€r«fifc1- 

7* /i^ (LPF) 3 1 Cffl W 
£ 0 d-/<*:7-<7U* (LPF) 3 Hi, $)t^l6 

a^A*Lfc«si«*<Di*K y hurj^ 

D-7 3 2[iD-^7^;^ (LPF) 3 1 CQff 4§-£ 
A/D«»LTr^^^«#JCSe»i-6. ^LT, Xft 
SftfcllttMPU 17 0 1 ic$ci££ft6 0 10 
[0 0 9 7] 4*5, H7 (b) l^LT^S^tC, 3g 
ftiHiM 5tt#M2 8S:«*t6LED-efcO, g* 

bWLEDi7*hh7>"^^i(t Hi 

So 

[0 0 9 8] W±(Z>«ric^H«C*5JtS>f>^^ 
fit -O-^ * >^^^ttS^fc^OW^l^(l 8 
n-^*- h^#flaL-CRW1-6o 20 

[0 0 9 9] £1\ XT?-?S 1 "eil, MPU 1 7 0 
1 14*-* K?*'<1 7 0 1 ^Lt=^t y y5-**-£ 
4&MhU yS*2*:H6 (a) «c^+*BlCR 

y hi 4 <DM±^ < 6 <fc 5 Ml"*, 
[0 10 0] £ blc^-r y 2t*l4, i6 (b) (d^ 
+«I«a<OBI|-eBfti*«-e*ir y y 5^2 4:8 6 (a) 

■frfctffc, BrS*^ S >^lfflBiS»CTLEDJSB!tt@8S3 0 
£fr LTfe6^fa-f^ itTft^- y h 1 4£ 30 

fep— (LPF) 3 I tomtit LTJH&H 

rOct^t-^r-y y y 5*2 CI *T?, 

5*2 lc*f 7#^fc£ftT^ftl4\ -t0>j£«W3 

/yxAi 8 o*»e><os»*«:S**^ 1 6i4a*t?§ 

6l4-fTfc5 0 ^LT, -t<OA^Lfcx^^;HI^b, 
*<0»*;tt£3ftfc, "A" t LTD RAMI 7 

0 3lCgElftLT*5<, 

[0101] ^r-^S 3T'I4, 4*99*91 *o 

OBfliHiSKltn 1 9 oo*»*s**3.= y h l 4<Dg± 
IC< 5ct9iC^r^ y ? 5* 2 

[0102) ^Lt, -y:/S 4^4, 16 (b) \Z 

(a) IC*+fcWCR#fifc**«y h 1 4 0>S±& 
X^yfS 2 tmm^, 36***15 

^/u* (LPF) 3 1 (Dt&ti t L,XM&$)7Il L, ^cofig 
£A/D^&Lfc7^*/MI£A*i-f £o 
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7*H»R£ft"Ci*fttf, ^<0&&(7)Dfl&ffiRW£& 
1 9 0^bWR»*S:S3t*^l 6l4£ft-C#5l4-f-e 
*LT, WA^Lfcr^^yul^b, 

"B w tLTDRAMl 7 0 3 lefE 

t§LT:fc< 0 

[0 10 3] £<b(C, ^fyT'S 5TI4, *t!lyS?2 
Sr#»$^ !M2 10i0tW*^yH4O 

[0 10 4] -t LT, i/XS 6T*fi, H)6 (b) IC 

^^««b km®* tcomntm-emfem&x'** y > 

^2*18 6 (a) {C^i-^PpCR^rfSllCTt^-^ h 1 
m*l 5 fremiti £ fttzmftftiDfcM ft* P-'<*y 4 

(lpf) 3 KomiitLxmfcmfei^ *<dw.& 

A/D*«Lfc7 f ^/Ht«rA^-*-6. rco<fc5fc*-f 

7aHSft$ftTvfttf, *-<ojg*B<Dfifl5fiB2 i ori> 
bWSjttjtSrg**^! 6*4a*-e#5*4-f-efo5p r. 
ff>£#, y r^2l:^y^^ 7ri*«rtt£ftTV* 
ft{4\ 2 1 Ott**"? h 1 4C0K±IC< 6 

L<®'>-rSo 

[0 10 5] It, ^WArtLfcT^/HI^b, -t 
C0^/J>{il^^d6, ^^fl^r "C" <ir LTD RAMI 7 0 
3lcE1iLT*D< 0 

[0 10 6] ^M^ry/S 7(C^ol>T, 
:/S4&tfS6lC:fc^TEt&Lfc<i W B" i: "C" 
m (B-C) ^0fSoH« "a" <tit^-T6 0 rrT% 
B-C<aTfctL(4\ Mtt7f7 7*S 9 (Cii^, 

7^^^y yi;2li»4««*ttT^*l^«»r 
L^SSr^T-r-Sp 4*5, 14, ^©<7) 

LT, ^>^^>^7 {<< ^y^ii- h y y^2 0) 

4oT^^V\ wttlC^LT, B-C^aT^tL^, -< 
>^^>^7 (^>*;fr- h y s/^2 0) tfi&BteftT 

[0 10 7] ^xyT'S 8T(4, XTV^S 2RtfS 6 
icfc^TIEtSLfcffi "A" ^ "C" tco^ (A-C) dr 
t> 9 l o0>Bfft0>BM <t tb^-T-So --T, (A 
-C) >^T^^*4\ ^Sii^-r yT'S 1 O^xi^, >< 

7^7^ (^0^) «:^*T Uvtt^V 7*S»«ptf4 
SijcofeT) £tf/c*3LT, 4W$>>; 7 \z-< yffcte 

t\, cniC^lt, (A-C) ^^T'^,ni4\ to31»4^ 
fy^Sl Hcii^, 7(CI4-C ^^tJ^S 

£4«TLT&3!£j&T-f 5 0 
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[0 10 8] &±.<0±it£tm\c&y % fckX-tts -f > 
9 9>9 7\z<i's9&t£\,*l8&, me (c) 
lc\ S3t*^(D*fltt, ^DXAi 8 0*<K±lc* 
^co&, ffi®95 2 l 0#K±ic£ 
fc*#fcf±«/MKr, £<b(c, GMffiKftA 1 9 0#K 
±fc#fc* 6. 7 

[0 10 9] ft*5 % B±©*WT?** !J y^20>#»t: 

Sr»»LTftI»2 1 0lc*£BUtU *»fc£felc* 
■y y y i*2 &»M LT*^^ y l 8 0 

[oiio] r^n*^ffi(o»^«F»-efc50fl 
[oiii] H9ii-i'>^^ 7 o>mmz&ft btifc 
t\ (a) li^osifcwiBicttijfe^yxAi soco 

(B) li«W*f^!)XAl8 0' 0>4ftft& 

[0 112] '$c$k<ft'i y t/^2t)Wt 

3ftfc»£-Ctt\ (3 9 (B) {c^-fJ:?lc\ 36**^1 
5^6^^-W^/yx^l8 0' <£>J&ffil8 0 
CT^M^H^o ^oT, H©1 8 0C-CORIt3tl 0 
7tfm*-XL£?k. ^SltjfeoHS^f 1 6IC 

i o 4^s**s^*5'<# 
fc** imager l* 5. 

[0 113] H9 ( B) (Cjo^T, 1 0 6f±3lft 

[oi i4] r*uc*fLT, m 9 (a) ic^-ffliit-e 

tt, 3t^yXAl 8 0(7>**tttDfltt*E«|Jl 9 0# 
Bttt&r^cjrK @9 (B) fOTi-J:plcS3te^l 
BttBLTI^fclSiHl 8 0 Clc*5lt5RW*^*KOft 

6 0 tfc, Bfltf^ffittl 9 OfcttSffffil 80AW1 8 
0 B ASrtflMHcKJg-*-* ^ £ «rKC»»lft»fc+0-e, 
SiftBl 80ASt>'l 8 0 Ba*±*)ttHlc3fc£R«H--5 

[0 l 15] Cl^t©**^:'?* y y 

WSjt*f 1 6Ufcl*£g*fifc|g|2 8«c?M\ 0 2 8 
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icio^T, Hj»«0 9 (a) ^■rmmn-i 

IC, £&ttl3 9 (B) lZ7rki-®&<D4>?f>? 

*#*>*»^0>S***1 6lc*5Jt6S)fefi«:«^i"^ 

[oii6] *^*#**ft«£LT<0«»i*: 

10 [0117] B10A« B10B« B10C, RXf, H) 
1 l tt^f >^ 7 (7>J6»OKItffi<o«^-S:^i-|a-C 

TV*, ll OA, 110 B&tf m 1 i ic^-r x 5 IC, 
-<OH«^IBJC*5lt5lM]ftfl5Slt»l 9 0CO*®ft2^ 
*® "C«>9, Hi 0Cl:/Tt<t5l:, 

[01 18] Hi OA, HOB, 01OC, R 

20 t>\ ID 1 1 lC*51f*T, l 8HPailbifiKttAi 9 ocoft^ 
1 9tt^ V^T'fcSo 
[0 119] C^T-li, *1\ Ell 0CSr#!SUr«* 

[0 1 2 0] #J;Ui\ Hi 0Cfc*i"J:5lc, sb*** 

30 [o i 2 i i tsor, j >? pi/ffrmmmmz-iEi'K 

[0 12 2] C<Dj:9Jte*H«c«t6ttffi»*«>«T«:BS 
[oi 2 3] *tt % ^fy^^y^Ii(7)MIf:SM 

&tLx&t>rLx^z>tz$>. z<n£oft*m*mcz>k 

50 t>9^^^*>^>o 
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[0 12 4] t£oT. Z.(DmmmX'lt£L±.(D±ot£'i£ 

&<Dmmtm&. o) m^tm^k^m^kxm^ 
(2) %m*k%ftm*tx*ffi&£tiz>K¥±^t 

[0125101 0AttJfe¥«y h 1 4#IEL<i£g 

5) *§££^LT^5 0 7 hi 40 

5<03£5fe»t£ft;|g^l 6 0g*»*ttl*l3: 

^^^W$ii6^llt*-A3t©^^ttd5ft^^i 

[0 12 6] 01 0Bteft*H*'M 8%m*)4> 

X%^^y h 1 4#R9ttttP>*LT^*»£ (IP*,, 

mttrtfij&mm*d) &^lt^s 0 £6*-, n 1 

fi x 3t^= y h 1 4K)|g**^l 5<035*8I$££#;3R 
*1 6<D**»*S, «**^1 8*>fc'>U*ftfc(Ml;: 

[0 1 2 7] Hi 0Al:^tJ;9l:, ftd^ny h l 4 
fl#+'frl 8(cifi|^5^>"e, ^Tt^^Pi 6<7)g:ft®MA 

tt^ft^o lot, gft^i 1 1 6(0^^- h h7V^^ 

[0 12 8] £T\ Hi OCK^Lfci^lc, 

^1 8wWa^*S«**^t<Z>*<4Dflft®RWWl 
9 0T'SM^n, £Ttt***kl 8(Cj^oT< 5 e 
[01 29] ftot, -t<^R»*tt**4ii^ 1 8 Icftft 
i-&<DX\ Hi 0BlOTnh<fc 9fC, fctx.»^*>h 

Hi 0Clz.frii.tL&%WblttStLX % frte«)%<<o%.m 

fc^^it^LT, &fti$?T-l 6a>S>0>fcb#tfS2»ia< 
teZzk&m^t* Hot, ^^v^fcm&^f 1 

[0130] W±<7)<fc 9 ic, yM4 dS»S5^ 

Qfl*ifiRit»l 9 0Oi$^^l 8^ifi{C^6ir, 
dDftitfttoSfiirt, h l 4^ 



**^^S 0 fc^gfiC*^-y h i 4£a£tt 
[0 13 1] CfifcJoT* h<D®*)mm 

[0 13 2] h 1 4fcRlt*ffifi£* 

HI Uc^-i-ffifi<7?(ft^ % tomtpfotD^ffiJ?, g|J*>, 

10 (D^fc-fS^ HI l I^Lfc»£J: 0 

[0133] sr. «**iFi 5d»fe©ta**«:»rtnt 

±10«!W»fttf-AAfctoT^5. 3t^= 
y h l 4 I^I^itlilcio^t^i l OAl: 

tr-AJfelci 0«»»«)tf-AA3fts*)6-fc*#* 

dbSSItai 9 0(cA!t£*i£ o 
[0 13 4] 't$ot t DflftERStttl 9 ozMcmmt 
L, ^^tc, hi 4Sr-e:OjS^ifftcR0(+ 

xw&mfrft&i 9oizxM£ti. *<DKtom**<Dm 
[0135] v£vxu±t&mvfrnmBmz.v£z-tf* ± 

[0 13 6] ^fc, ^y^^y^^mm^^tm^tS. 

mtitz&m\cm*)ttvz><DX\ *z<n%^~y v<n^ 
mfi& j ?&m&&'p<stixb* fi^sR^-icii+^ft* 

so ^9:i^t^^ 0 
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[0 13 7] <!2»I>il 2\±Z<D£ffl&mz 

12 ( a ) I*-* V ? * 7 <D^Mf4tHi, H 1 2 
(b) \*-<^?$Vt7<n>femm, IUl 2 (c) teHl 

2 (b) (da- a' mmmz^-f, 4*5, n 2(c*5^ 
x, &mmm&mtLxm3Rwm4£&mi,xmwL 
tzffi&mm^m i 3i»&f§(c:fcv >xii 5 z&m Lxmm 

[0 13 8] ^^HjtJF^{C*3it5-<^^^ 7ii, 

[0139] ^^nas^i8©>r>^^>^ii % ^iiutt 

m 5 iOT^i-fg i SI*^fBtc:a 9^y^:/?*[5] i:*it 
^Ei^/^ XA180, 0W^®£&2 0 0, M®£ 
ttSU9 0,&T>\ ftffi«2 1 0«r«x.r^S o Ld> 

u@i2 (b) frhftfrzx?^ ztib<offif$,mm 

nj>9?^?iZ2^®tfbtitc4^?m@iQ 1 4 0 
A, 1 4 0 Afl8(C«ffiLXRf*feftT 

[0 14 0] z<DM1kB1Bilzfc5<<>**>*n* mi 

Sfco-Ofcfl, /yXAl 8 OfOiU^l 8 OD^l 8 
OEttv^Jit^ >?*>^<^g®*te^&LX*56 

[0 14 1] jsfcjc, rwH!6^1l6lc*5it-5-f 
^*»fflWftWw-fl$«rla9lfflftB5RW«f|J 1 9 0 (Co 

^x. 111 z*&m\,xm\-tz 9 

[0 14 2] Z.<DmM&M<DW&ffiKttW>l 9 01*, d 

5 (c) Mil 2 (c) <Dmwm\cfft£tizjj&\ 

x, :o^y^^7^t y y^2ic*&s*ifc» 
£\ R Kill 13 (a) ic*H-j:?i;:**y y^O* 

s*iri (»ft*r6i) t-au R2(±mi 3 

(b) i:^fJ:9l:M»l 5*3*** 1 6<D&&\ 
J?fab-Wc1'Z> a ftfc, Hi 3 (a) IC&^X, QOft^ 

®g&2 o oi±«»snr^6o 

[0143] U 1 3 (c) ttm&WRMU 1 9 0 <D^(D 

am^i-arama-ck*. in ( c ) *»e>»*»6 

J:?^, BflftffiRWSin 9 0(A2o^*|fil^Si*6*ffi 
R 1 , R 2^totv^„ 

[0 14 4] ^X\ ~j&£(C, *ffi<Otfi^*SSr/J>* 
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[0 14 5] Lfc^oX, **j«y h 1 4<0|g*** 
1 5^$**^ 1 6<Z>EB*Bflftfl5Rlt«l 90Wft 
4^&<a#j£fii#£#;L£*, HI 3 (a) Ic^i-J:^ 

id, is***i 5*3***1 6 t^«4orja,*.6»f 

®<0*®T'l*, fg***l 5*3***1 6£<7)i£$l£ 
#;i£&£#fc^tNftffi£#o< U 11 3 (b) ic 
io ^ J: 9 38*** 1 5 *8*** l 6 ©iBB*iPi»c 
¥*Tft»ffi-C^Sii6ftiST^i, 38***15*8** 
*l 6*<DW©E««r#*L, ftffiSra^Jc-fSr* 

[0 14 6] ^rty y^2 (D»«i^fSl*|!flftffiK 

BmXlZ, x ) yi/2 fc&Wi L X > 0f*<Z)« 5 
«fflrt-C^S**a^»*«€:«*P LXV^OX, II 
13(a) iC^irXo^, ^rt!i y^»»*IP»C^fT«: 

20 mmxTjkztiz&mk tx, $s***i 5*3***1 

6 *oEK^gLLfc«*fi6^^ff*iSa«<o*^^ 

*t?ft*fi6*tdffHfc«*ffl«:»*^*^-C#6o 
[0 l 4 7] -# % y ^^M^I^LTI^ 
1-5*l«I(cov^Xtt, ^rir y y ^2«cJ:*ffi:RO«»^ 

xtfci^x, ss^ft^*s«r"*ri-5®J-»Lx*B 

r *#g£H,\ 

[0 14 8] ::*c s y y ^ft^rfiitco^xtt, 
iRxfm2nmmx\t, ^^y y^#»*ifinc»L 

X^y XA<DiBlM^a:^i--5J:?(-KRL, ^blc, 
T^y Xin|:BfttSJ:9 (cDflftffiRStftSrgftttXV^, 

eo-fe^X-»*a-e#S«J:^^ *«emctt5fE»*ffiX- 
tt, *^^-^-y h l 4<D^**^i 5*3***1 6 0 
40 ieR^f&I*. *^y *yv^2<D»U!l*f&l*^»lff*«C/iS 
J: ^***i 5*8***1 6£EfiLXV>Sp 

[0 14 9] <^COfiH^^01j>J^±, *^^<Og^C0 
^ffiJC»*L<iSfflX^6^Wffi,^*^Wco^TSiW 
[0 15 0] £lT(0»W^*Si^X»i, 4#{c^»?oo 

ftv^iROtt, ±*«o#njft»«B«-*it^xjafflBr«B-ci!>5 
**ttc &mm, &mm&&tot&*&*>£zz.k 

so [0 1 5 1 3 [yy XAOt£»» (09^tfQfltt*ffiW) 
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1114-117 £#JH LTfT& 9 0 

[0 15 2] £i±.m,wLtz&nmmiz&^Ttt. yy 

V i 4a>S**^i 6lcfia>5<&£ttft-fS 
Bl 4&tfEll 5£fflv*TttipH-6 0 mi 4&uqgi 5 

8 0<DQfl##®gji2 0 OSrttWf 5fe«)^Wrffi@-c»*> 

So 

[0 15 3] 111 4WH 5iC:fcl/>T, hi, h 21* 
IMMfc#ffi«0>ftfT#, tl, t2(iBfl«*i»JOfit'ife 
So 

[0154] ;oDfl«*ffiSii^yxAi8 0^tii* 

»«-ej*»1-5B, /yXA<DS«ffil 8 0A&U<1 8 
£Dfl:R#ffi«2 0 0Z±$< U 7 CO^IS 

©jes*. (a^^®^2 o o<D[y\mfrb7}) i 8 o 

©1 8 0A&tfl 8 0Btfffi&&<!&BX£Z><DX\ Z 

OOSWii 8 o A£tfi 8 0 B<nffi&&l:ti?timtb 
htztbictt^ E^/liX^^ KItffil 8 0A&LK 

1 8 0B&*<D = ftB(Om.*&®ZV>bmzmLXMW 

2 0 0£*t < L-Tt'S^, mStt LX^t^^y h I 

[0155] ftytm+i 5A»bo**sa»W43ft 

fT*<&«£\ DW£®gtf 2 O 0tf>*fr# h 1 li,^ 

7Sr«ric1-6Sffiwj»$i:|S]SST-fo6i:, 7"y 
XA^H 80AW1 8 0B(O-r>^^>^|^il 

Stilt ¥ff*o**^*fcCflWlciei^fi!J(0*(Og«S 

*Mct t>^< . 1-&*>*>, hi >h2, tl >t2<bftfb 
hZt, SMl 8 0A&tfl 8 0 BO$W£#$|c 

[o 1 5 6] ±&Ltc&i\z&tem&<omM^t> 
&4 $ yzw&oinz tmtk%>^U2 o ooqm/^ 

Jb^yx^i 8 o<r>&Mmk<o?$<n&£t*$i-\clrz> 
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fc£ (Hi) <fi) ffi*>J?$ (H2) 

l 5 tgft&T* l 6 fc©«W«it*itf/h* < 

[0 15 7] ^±SftWU*:#li«JBiB-Ctt, 

1 4©s**^i 6*cr6i^5«)S:«:*-r6«*B**tr 

[01581 Hi6i±>f^^y^ 7<aje»i;:i$fctt<b*L 
fc36*^!)XA©tt»«o«i, W2«»«**i-B-C 
£>6 0 Ell 6 (a) ttE»fflK«)KK8*iai(c»ofc-<> 
7^^r®H)T^^, 111 6 (b) l*-<>i?*> 

1 7 i (c^-r*aiT<o*ifij(ci*i6fc^ y??>?7 
(Dj&mmxh*), mi 6 ( c ) i*y 7 0>jk» 

20 bftfcft^X y XA<&«;*«<0» 2 SE^ffilSr^'f 

[o 1 5 9] -i^zty $ 711, ¥99j0>xaatttt 
cojgffiic^ > * * > * 7 £ tt-fcwic*^ y XA^i 

[0 16 0] (116 (a) ICfc^T, 1 8 0 At 1 8 0 

B\m \ *'8ctm \ 5 tmmM komftmttez 

fcttm. 2 61136***1 5^6&®l 8 OCKSSfc 
AWL, W180A, l8 0Bt^^tl, %?tm 

111 6 (b) \Z7jkirXo^. IH80 
c<o-u (»»T?^$ix5««i 8 of) I4rtba>-0te 

[0161] £tl s m 1 6 (b) {C^V^r, 2 3 t 2 4 
t 2 6 1 8 0 C ?jk LT 

[0 16 2] ei±«>«**»b»*»6J:9»-, ^SR^-i 
5A>bJ£ffil 8 0C{cigi"63fe^^. »a3tert5tv^ffi 

[0 16 3] ^fc, HI 1 6 (c) ICfcfllf, 3t^^y X 
A^lSffil 8 OCt^t^mm^^ >4 9>9&M<DW& 

2 3a4»Ml 8 0G^IMI^I< LTV^ 
so [0 16 4] U± s %\&X*m2&Jtm\Z£iX, 4> 
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*8E!Mffi-C*>*RWffil 8 0 At 1 8 0 

[0 1 6 5] Hi Itf^VVtVt 7<DfiEttlCRltfc*l 
fc*£Xy XAWtt»»©JB3«»«|*^1-BI"C*5 B 
[0166] il 7«Cj:*Ltf, H9 (A) "C^Lfcfll/S 

2 0 O0mttftfiK0>%V*9 2 0 0' lc^6J:9(^X 

bi*>^ta: t #-e# 6o 10 
[0 16 7] [yyx^tio^t] ftjc, <<>?Gmtk 
tout Lxw&mzgtz-r? y x^igffitfHco^-cH 

1 8~H2 1 £ffl^TlfcW£ 0 
[0 16 8] W±KWLfc«-lllK^«^Oge^WJCl*5 

ftXy XAfcfflivcv^as, *«Elc;fctt6:/y xa* 

*ffifc*£A«Lfc£#(::, Rttm*l&&LTftm<D- 

«*=fl:/y X-Mc|«e>T, Hi 8(c^<fc9^ 

[0 1 6 9] Hi Stcjifttf, ft^XyXAfcRffiXy 
XA2 2£U ^(DXy XAO**JBlc0fl»2 2 £12: 
ft, *O*lSS:**^yXiHWJSffifflj<0Afe(7>« 30 

«lctfc'<ttffio3Rv*ffi2 2' left 6 J; ^{^XSrjfti-. 

[0 1 7 0] Xy XAfCO^Tte, H 1 9(C^i" 

<t^ic x ^yxAofflijffiwffiffiSrft^yxAwRitffi 

[0 1 7 1 ] Hi 9tt**Mjy hW«*3RT-l 5^fc 

<D%tf4>? ^>^jsiw*f^yxAt'R»*n** 40 

fc\ Hi 9Jc^-*-«fifc3l*«cfi-$nfc#B##tt^Hft«c 

fc. Hi 9«cio^TlilWaLyi:telfta^o^Tt>^l&L 
T^So d ^ftt* Xy XAfoiJ^l 90Dil90E^) 

saw#*xy xA(Dsw®tcit^ji<ftoTi^o 
[0172] z<Di:?\cmm<Dm&£itL<ir&zfe % 
ELbtfitim&ntz^m^n&tefc&Sijtm* 1 etc 



> ? ft < ft o £ tt^Tgft^ 
*1 6<0g**Stt*f <46, lot, 

2 sufe^ffl-e^&ajct^o v ? <nGm&&& 

i-6R«crt, -t«>a**fl:ttiai[J:9itllJc:*#4*i: 
ft5<0T\ ^>^^L^J^icii^Pf^ftv> 0 ^ot, 
Xy XA{|l!]©£&®*-r£;K ^o^®tf>&g& 

liiJ: or as:aw+*itfAt\ 

[0 17 3]*^ «±ttWLfc*«W<7>«.*J6^JS^ 

^ff^jic^Tte, xyxAi 8oo#i^ -tv^ 

T, *£«3te3-t»:-C<b,fci\ > J: 5 2 0 

st^H2 1 ic^-r 0 

[0 17 4] !2 0Wi2 1 Ji**, »lH*J&ffilC 
ft?3fc¥Xy XA©«i, »2*«fl£*rH-0fc&. 
H2 0 <J:H2 1 (c&^T, (a) teXy XA0>»»Wffi 
BL (b) ttXy XAiSUfflO-f 7«®iT' 

[0 1 7 5] i20W!2 1 [Cfc^T, gEiClfc 

>?7<Dfomffi. 7on-<>^ KD^mm, is 

0C lidhffiJgttWJS® (dbffi) , 2 0 0" ttRJt*tt 
(£SS») T*£>6 0 ftfc\ H 2 1 lc?M"flHS"Cf£, 

0>5a&»2OO* * s *£ft»ifto"Ci^5c:«>J:5fc»* 
3^^1 5A^<0*WAStflB, S»*A<ttlTfT<B5 
SrO«ii-SCtr\ fcirtHS«fl5^bWI£ 

*:Ji**Ht6wtdSt?#6. db®18 0C' <0**^S 

^i 5 1«<>??>? 7 tvmfcuk-^xixm-ai&m 

*IMrai*i-ntfJ:^. 

[0 17 6] H2 0StKH2 1 *C^+«»«05!EftSSl5 

[0177] ft**, a^Rwica^^yxAtt, -r>^^ 
^r*t)ftv> 0 
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[oi7 8] *w-c, >f >^*rss«i*p»o«it<o 

»#j£l2 2&tfl2 3^#^Lrra-t5 0 
[0 1 7 9] (3 2 21*^ >**y***»fc«0MSaw> 

[0 1 8 0] 12 2iC:fcl>T, 1 9 1 &4>{79>?fi 
<3Jtt-e^*$ilfc*R»ffi, 1 9 1 al±*R»ffil 9 1 

hZo *fc, 122 (a) tt-f v99^9t\\^>^t^ 
iKW£;h/C^aJ§££, 12 2 (B) KIM' 

[0 1 8 1 ] <>( 7lC>f V*#*>-5«pf± % HI 2 

El 9 1 TV-»R*tU ^Tt^-^l 6-<tPJiii-£ 0 - 
g&Oftfi'f KO^O? b&i-6ftWm l 9 1 

aHMrLfttfbitAU Ml9 1at«llfrL 

< 0 :tiMLt, 7fc-f v?j&*fti*»* 

(CI*, 122 (B) C^ti:?!:, ft^ffil 9la^l 
ifrLft#fc«ALfc*tt:l 9 1 at'MU S5t^ 
1 6tC»±Jijl»ft^ 0 ^ot, V^i*ttW»^fC*5V^Tfc, 

[0 18 2] ft&CSM' yffilsfftmtkmi*. 11231: 30 

SttWttSrffl^Tt^. 12 3tC*3V>T, i2 2(Di^ 
tISJfll, (A) l*4>?*>?ft\Z4>?1)W&i£tlX 

^5»*«r, (B) tt-f >^^^^rtlc^^^*si|jijirt$ 

[0 1 8 3] 02 3(Cl^tS§££l2 2(C^-r^<i:it 
fili, [12 2 (A) «2 2 (B) <0®&tmCt?:F\ 40 

-<^^*«4^»A. <iist?>?ftmm 1 9 2 a^&«) 

EW*^a*3R^-i 6(c§iJiS-j-sfc«t>, 123 (B) (0 
t§£\ 023 (A) fc*ara:tt*1-6o 

[01 8 4] '^ot, ft*«-cii^y^^y^o*io 
Battle ur-f % s#fchz>®&<n&ytm*mi:£-£'< > 



fir 9 itWtSJ: ?ICLT^6 0 
[0 18 5] ^oj:5ftrtfiffilciLK»aS«:»a:i+6«fi)c 

5ft(M]ffi^tt*:«fflLr, SftM*:t<Lrj3<:t 
[0186] tfc, ^y^y^Wy^iWw 

ft^ft^y 1 8 0 £M@&:ttgfn 90 borate 

ft£ft£#J£it6fc#<0&ff$:gi5t LTmffigi5 2 1 OSrSS: 

[0187] 124 iitt«tto*^«y«:^-f gi-efcs. 

[0188] , HI 2 4 (A) 0 C ft^ 

1 8 0 tjtswffi 1 9 1 ^f B ii:M^2 1 0 

\zmB#iU2 \ IfcS&ttTfcfc^U 1212 4 (B) {C^ 

■r«t9^, 1124 (a) (c*LfcDa^*«2i \<omm 

btwftgo^^®2 2 1 £ft£<fc 5UH1XU ft& 

[0 18 9] *|gW^#H«^ffi-ett, t^-ftLfeftJEIg 

z> 1 1 i> tc>r > ? m»Q t -kfmmto t 
5t>wcf±ft<, mm±. -r>^#*«*ptt(oifi«ci: 

[0 19 0] ^fc, Will 

[0191112 5tt^y^^^^©K»«l«r*+Ht? 

[0 1 9 2] 12 5(C4ot>T, (A) fi^iScO^y-^ 
^>9, (B) ii^W^V^^^^co^TJ^b^bHSS: 
^>^li!2 5 (A) IC^-fJ: ^^W3o 
H^ft6fec0-f>^ (^xo (Y) , -elfV^ 
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(M) % i/T> (C) ) Z&m-tZXo^ffij&Ztix^ 

yXJ*180a, 180b, 180c»j, 

2 10a, 21 0 b*Ml$LlrZ>o 
[0 1 9 3] :oj;^:M^^v^^7H 

Sftftfi^Sflstt* H12 5 (B) ic^-f iSlcfea. m 

2 5 (B) ^&n&^4J:7(C % V* 7£>Jg® 

0a, 2lObW«:it, 3t^yXAOfflT* 

r^a^ffl^p^s^^yxA^^oj^s^^jt 

l£< < fcoT^5 0 02 5 (B) tCjo^T, 3£$| 
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